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Abstract
Objectives
To examine whether psychosocial work characteristics at age 45 years predict exit from the
labour market by the age of 50 years in data from the 1958 British Birth Cohort.
Methods
Psychosocial work characteristics (decision latitude, job demands, job strain and work social
support at 45 years and job insecurity at 42 years) measured by questionnaire were linked
to employment outcomes (unemployment, retirement, permanent sickness, homemaking)
at 50 years in 6510 male and female participants.
Results
Low decision latitude (RR = 2.01, 95%CI 1.06,3.79), low work social support (RR = 1.96,
95%CI 1.12,3.44), and high job insecurity (RR = 2.27, 95%CI 1.41, 3.67) predicted unem-
ployment at 50, adjusting for sex, housing tenure, socioeconomic status, marital status, and
education. High demands were associated with lower risk of unemployment (RR = 0.50,
95%CI 0.29,0.88) but higher risk of permanent sickness (RR = 2.14, 95%CI 1.09,4.21).
Conclusions
Keeping people in the workforce beyond 50 years may contribute to both personal and
national prosperity. Employers may wish to improve working conditions for older workers, in
particular, increase control over work, increase support and reduce demands to retain older
employees in the workforce.
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Introduction
In the context of an ageing population, accompanied by improved health at older ages, there is
an increasing policy focus on retaining employees in the workforce. This applies to both
retaining employees beyond conventional retirement ages but also identifying why employees
drop out of the workforce at younger ages. While many studies have examined determinants
of workforce exit around statutory retirement age (60+), less is written about earlier exit from
the workforce by the age 50 which is the subject of this paper.
One aspect of working lives that may either hasten employees’ work exit or encourage
extended working beyond statutory retirement age is their psychosocial work environment.
Employees may leave the workforce for a variety of reasons including early retirement, unem-
ployment or for health-related reasons (permanent sickness or disability pension), and these
outcomes have previously been linked to adverse psychosocial work characteristics. Low deci-
sion latitude, that is low control over work and little opportunity for use of skills, predicts ear-
lier retirement [1–4] and higher levels of control at work are related to delayed retirement [5].
Psychological demands, in terms of fast work pace and conflicts in priority between work
tasks, in general, do not predict early retirement[1,3,6] except in some occupational groups
(e.g. nurses, Jensen et al [7]) while there is some evidence that low support from managers pre-
dicts intention to retire early [8] or early retirement [9]. Job insecurity is also associated with
early retirement [10,11].
Psychosocial work characteristics also influence risk of sickness absence. Decreases in deci-
sion latitude and increases in job demands predict long spells of sickness absence [12]. Role
conflict, low reward, and poor management quality predict long-term sickness absence in
women and emotional demands predict long-term sickness absence in men [13]. Recurrent
spells of absence in turn predict permanent sickness-related absence from the workforce
[14,15]. Sickness absence rates also vary by occupation [16], which in turn, is associated with
psychosocial work characteristics.
Most previous studies of the association of psychosocial work characteristics with health-
related work exit have been conducted in countries where disability pension is awarded. Dis-
ability pension is not awarded by the state in the UK; people with permanent sickness which
prevented them from finding jobs were eligible to apply for incapacity benefit until 2007–8.
High job strain predicts increased risk of disability pension [17], low job control predicts dis-
ability retirement in women [18] and low decision authority and low variety at work predict
disability pension in both men and women [19]. A combination of demands and low quality
of leadership also predicts disability pension [20]. Similarly, high demand is related to
increased risk of disability in a large sample of Swedish twins while higher levels of control is
related to lower risk of disability pension award [21]. Interventions to increase decision mak-
ing and social support at work reduce short spells of absence but it is not clear how they affect
permanent sickness and disability [22] although low social support at work and low job secu-
rity have been shown to predict disability pension in women [23].
Low job control [2, 24], low job satisfaction [25] and job demands predict unemployment
[26]. Mental ill-health predicts unemployment and the quality of working conditions influ-
ences whether people with mental ill-health receive disability benefits [27].
We examined whether psychosocial work stressors affected these outcomes for workforce
exit at 50 years. We also investigated whether these associations might be moderated by social
position, sex, and longstanding illness. We hypothesised that permanent sickness, unemploy-
ment and early retirement at 50 years would be associated with low decision latitude, low work
support and high job insecurity. Permanent sickness in this study is equivalent to not being
able to work because of permanent illness and disability. We also hypothesised that the
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associations of adverse work characteristics and workforce exit would be stronger for people in
less advantaged social position and for women. The novel aspects of this study are the opportu-
nity to study workforce exit at an earlier age than most studies, to adjust for several measures
of social position and to examine a range of outcomes simultaneously. This paper analyses
data from the 1958 British Birth Cohort using data on psychosocial work characteristics at age
45 years to predict exit from the labour market by the age of 50.
Materials and methods
Study population
The 1958 Birth Cohort commenced as a perinatal mortality survey that included 98% of all
births in England, Scotland and Wales during a week in March 1958 [28]. The cohort members
have been followed up and interviewed at ages 7, 11, 16, 23, 33, 42 with a biomedical follow-up
at age 45 and further follow up at 50 and 55 years. During the childhood surveys the sample
was augmented by immigrants to the UK who were born in the study week giving a total sam-
ple of 18,558 participants. Data were obtained from parents and schools (teachers and doctors)
on participants at ages 7, 11 and 16 years and through personal interviews at ages 23, 33, 42, 50
and 55 years. At age 33, 11,405 participants, and at age 42, 11,419 participants were inter-
viewed [28]. After exclusions for death, emigration, permanent refusal, armed forces and long-
term non-contacts, the 11,971 participants who were still in contact with the study at age 45,
were invited to a nurse-led biomedical assessment including measurement of respiratory func-
tion, eyesight, hearing and a computer assisted personal interview. The achieved sample was
9,377 with a response rate of 72% of the contacted sample, representing 59% of the eligible
sample. At age 50 the achieved sample was 9,790 with a response rate of 80.4% of the contacted
sample. The sample included 6510 people in paid work at age 45, based on self-reported labour
market status.
Ethical approval for the biomedical survey was given by the South East Multi-Centre
Research Ethics Committee (MREC).
Assessment of work characteristics
Karasek’s job strain model has two dimensions: decision latitude (comprised of decision
authority and skill discretion) and psychological demands [29]. Work social support was
added as a third dimension to the model [30]. In this study, at 45 years, decision latitude was
measured by 6 items, three on skill discretion and three on decision authority. Psychological
demands were measured by four items on work pace and conflicting demands; work social
support by three items on support from colleagues and supervisors in a self-completion ques-
tionnaire. These items were derived from the Whitehall II Study questionnaire [31] version of
Karasek’s Job Content Instrument [29]. There was good reliability for each of the subscales:
Cronbach’s alpha was 0.79 for decision latitude, 0.66 for psychological demands and 0.81 for
work social support. Scores on these scales were divided into tertiles for analyses. Job strain is
the combination of high demands and low decision latitude; the job strain category was com-
pared with a composite of all other categories (low strain, active and passive jobs) that consti-
tuted low strain. Job insecurity was measured by a 4-point scale: ‘How secure do you feel your
present job is? Very secure, Secure, Not very secure, Very insecure’ [32], which was dichoto-
mised into secure vs insecure for analysis.
Psychosocial stressors and work exit
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Socio-demographic and health covariates
Social position in adulthood was based on measures of housing tenure and occupational Regis-
trar General Social Class at 45 years. Housing tenure classified people according to whether
they owned their housing, or lived in public housing, private rental housing or other residen-
tial arrangements. Housing tenure was recoded as ‘owner/mortgage’ versus ‘renting’ and all
other categories. Registrar General Social Class was classified as non-manual (RGSC groups I,
II, III non manual) and manual (RGSC groups III manual, IV, V). Marital status at 45 years
was classified as married/remarried, single and separated/divorced/ widowed. Educational
attainment at 33 years was grouped into three hierarchical categories: no formal educational
qualifications; ‘O’ levels (lower secondary education); and ‘A’ levels or higher (higher second-
ary education).
Occupational outcomes
Occupational outcomes were based on self-reported employment status at age 50 years. Leav-
ing work at 50 years was classified as being unemployed and seeking work, being permanently
sick or disabled, being wholly retired, or ‘other’ which included looking after home and family,
being in full time education or ‘something else’. The reference category included employees
continuing in full time or part time work and the self-employed. The ‘temporarily sick’ group
which was small (n =<30) was included with the ‘permanently sick or disabled group’. The
‘permanently sick and disabled group’ also includes those on incapacity benefit.
Missing data
Table 1 shows the prevalence of missing data within our cohort. We explored the missing data
patterns and found no evidence against the assumption that any of the data were “Missing At
Random” (MAR) [33]. We imputed the data under an MAR assumption through multiple
imputation using chained equations (Stata ICE package). The imputation model was chosen to
be congenial [34] with the most saturated model of interest. We used 50 cycles of the chained
equation algorithm to create each of the 25 imputed data sets. Chains were checked for
convergence.
Statistical analysis
All data analysis was performed in Stata Version 14 (StataCorp, 2015). Unadjusted and
adjusted multinomial regression models were fitted to the data to examine associations
between participant’s mid-life psychosocial work environment and employment status at 50
years. These regression analyses compared the relative risks for being retired, permanently
sick, unemployed and ‘other’ with the employed reference group. The adjusted models were
built in a hierarchical fashion, adjusting for sex, housing tenure, socioeconomic position, mari-
tal status and education. Interactions of two mid-life psychosocial work environment measures
(job strain and job insecurity) with sex, and socioeconomic position were examined; analyses
were stratified when the interaction term was significant (p0.05).
Results
Sociodemographic characteristics of the working sample at 45 years (n = 6510) and proportion
of missing data are reported in Table 1. At age 50, 298 (4.6%) participants had stopped working
whereas 6,167 continued working. At 45 years the sample was predominantly married and
working in non-manual occupations with an equal sex distribution. In the working sample at
Psychosocial stressors and work exit
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age 45 years 10.3% reported high job strain, 42.6% high job demands, 34.7% low decision lati-
tude, 33.3% low work social support and 85.5% low job security.
Work characteristics, sociodemographic factors and work outcomes at age
50
In unadjusted analyses low and medium levels of decision latitude, low work support and high
job insecurity at 45 years were associated with being unemployed at age 50 years Table 2. Con-
versely, having high job demands was associated with a lower risk of being unemployed at age
50 years. High job strain was associated with increased risk of being permanently sick at 50
years.
Adjusted analyses of work characteristics and work outcomes at age 50
After adjustment for sex, housing tenure, socioeconomic status, marital status and education,
high demands were associated with an increased risk of being permanently sick at age 50
Table 3. Low and medium levels of decision latitude and low work support were all associated
Table 1. Description of working sample at 45 years and percentage of missing observations.
% Missing N
Employment status at 50 0.0% Employed 6167
Retired 35
Sick 71
Unemployed 94
Other 98
Sex 0.0% Male 3296
Female 3214
Housing tenure at 45 12.2% Owned/mortgaged 5151
Rented 565
Socioeconomic position at 45 0.3% I & II & IIInm 4539
IIIm, IV & V nmh 1950
Marital status at 45 8.6% Married or Remarried 4531
Single never married 568
Separated/Divorced/Widowed verses 849
Education at 33 10.7% None 264
O Level 2538
A level or higher 3015
Job strain 12.5% Low 5113
High 586
Job demand 12.2% Low 1606
Medium 1671
High 2436
Decision latitude 12.3% Low 1983
Medium 1857
High 1872
Work social support 18.9% Low 1909
Medium 1821
High 1548
Job Security at 42 14.3% Very Insecure/Insecure 4773
Secure/Very secure 809
https://doi.org/10.1371/journal.pone.0195495.t001
Psychosocial stressors and work exit
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with an increased risk of being unemployed at age 50. High levels of demand were associated
with a lower risk of being unemployed at age 50. High job insecurity was associated with
increased risk of being unemployed at age 50 years Table 3.
We found no interactions of social class (non-manual vs manual) and sex with job strain
and job insecurity in their association with work outcomes at age 50.
Discussion
Summary of findings
In fully adjusted analyses low decision latitude, low work support and high job insecurity were
associated with increased risk of being unemployed at 50 years. Medium and high demands
were associated with reduced risk of being unemployed at 50 years. High demands were asso-
ciated with increased risk of permanent sickness at 50 years. In fully adjusted analyses work
characteristics were not associated with retirement at 50 years.
Interpretation of results
Insecure jobs of low psychosocial quality at 45 years are associated with unemployment at 50
years. By their nature these are likely to be temporary, and high job insecurity may signal this.
Table 2. Relative risks of work outcomes at age 50 for midlife sociodemographic factors and psychosocial work characteristics: Unadjusted models on imputed
data. Paid work is the reference group.
Employment status Age 50
Retired: RR(95%) Sick: RR(95%) Unemployed: RR(95%) Other: RR(95%)
High Job Straina 1.00 (0.29–3.52) 2.17 (1.07–4.38) 0.82 (0.36–1.87) 0.96 (0.44–2.07)
Demandb Medium 0.82 (0.30–2.20) 0.78 (0.36–1.68) 0.60 (0.35–1.03) 0.75 (0.47–1.21)
High 1.27 (0.54–3.01) 1.52 (0.79–2.91) 0.51 (0.29–0.87) 0.66 (0.41–1.05)
Latitudec Low 0.99 (0.35–2.79) 1.32 (0.72–2.43) 2.04 (1.12–3.70) 1.45 (0.91–2.31)
Medium 2.19 (0.95–5.05) 0.86 (0.44–1.68) 2.01 (1.12–3.62) 1.21 (0.75–1.95)
Supportd Low 0.64 (0.25–1.66) 1.12 (0.59–2.12) 2.18 (1.25–3.79) 0.79 (0.50–1.24)
Medium 1.04 (0.46–2.34) 1.16 (0.60–2.21) 1.42 (0.74–2.72) 0.89 (0.54–1.46)
Feel very insecure/ insecure with job at 42e 0.26 (0.03–2.01) 0.82 (0.38–1.78) 2.41 (1.50–3.86) 0.96 (0.55–1.66)
Female 1.25 (0.64–2.43) 2.06 (1.25–3.37) 0.59 (0.38–0.89) 3.58 (2.36–5.44)
Renting house at 45f 0.57 (0.14–2.40) 2.75 (1.47–5.13) 1.64 (0.91–2.96) 0.93 (0.49–1.78)
Socioeconomic position at 45g Manual 0.39 (0.15–1.01) 1.73 (1.07–2.78) 0.90 (0.57–1.41) 1.23 (0.85–1.77)
Marital status at 45h Single 0.85 (0.21–3.40) 1.59 (0.75–3.35) 1.31 (0.66–2.62) 0.91 (0.47–1.76)
Sep/W/D 1.90 (0.84–4.27) 1.95 (1.07–3.57) 1.48 (0.85–2.58) 1.07 (0.64–1.79)
Education at 33i O level 0.95 (0.22–4.14) 0.68 (0.28–1.63) 0.62 (0.28–1.37) 0.79 (0.37–1.67)
A level or higher 0.61 (0.14–2.69) 0.32 (0.13–0.79) 0.35 (0.16–0.78) 0.50 (0.23–1.07)
a: vs low job strain
b: 1 = medium demand 2 = high demand vs low demand
c: 1 = low latitude 2 = medium latitude vs high latitude
d: 1 = low support, 2 = medium support vs high support
e: vs secure/very secure
f: vs owned/mortgaged
g: 1 = IIIm & IV & V nmh vs I & II & IIInm
h: 1 = single never married, 2 = separated/divorced/widowed vs married or remarried
i: 1 = O level, 2 = A level or higher vs none
p <  0.05, 0.01, 0.001
https://doi.org/10.1371/journal.pone.0195495.t002
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Unemployment at 33 years has been related to manual social class of origin in this cohort [35].
Nevertheless, of those unemployed at 50 years, 55% have education at ‘A’ levels or above and
70% are women. At 45 years 48% of these women were in RGSC I and II, and 22% in IV and V
so this association is not confined to manual occupations. Early exit from the labour force is
increased by high general levels of unemployment which may be exacerbated by this survey
being undertaken at the start of the economic recession in 2008. Those unemployed at 50
years may have left because of low psychosocial quality working conditions [3] or may have
been made redundant. Employers may be less supportive of older workers which may lead to
older employees, sensitive to employers and colleagues view of them, leaving employment, and
because they see a lack of future prospects [36]. Once unemployed it is more challenging to
return to the workforce after the age of 50 years than at earlier ages [37,38] although in this
cohort two thirds of those unemployed at 50 years were re-employed by the age 55 years. High
demands, which in earlier studies, represented higher status jobs, in which employees are ‘in
demand’ are associated with reduced odds of unemployment [24].
The association of high levels of demands with increased risk of permanent sickness may
reflect a causal association mediated through adulthood psychiatric disorder. It may also be
that the combination of work demands and psychiatric disorder have a synergistic effect on
permanent sickness–the association of demands with permanent sickness was no longer signif-
icant after adjustment for psychiatric disorder measured by the malaise scale at either 23, 33 or
42 years (results not shown)[26, 39]]. Less advantaged social position was also strongly associ-
ated with permanent sickness at 50 years. The lack of association between work characteristics
and retirement may be because at 50 years this cohort had largely not yet considered retire-
ment having not reached the statutory pension age of 62 years for women and 65 years for
men unlike many other studies [1–3, 5, 9–11].
Comparison to other studies
The association of low decision latitude with unemployment is found in other studies [2,24,
40–42]]. As in other studies we found that high job strain and low decision latitude predicts
Table 3. Relative risks of work outcomes at age 50 for psychosocial work characteristics: Adjusted models on imputed data (sex, housing tenure, socioeconomic,
marital status, education). Paid work is the reference group.
Employment status Age 50
Retired: RR(95%) Sick: RR(95%) Unemployed: RR(95%) Other: RR(95%)
High Job Straina 0.91 (0.25–3.27) 1.97 (0.97–4.01) 0.78 (0.34–1.77) 0.87 (0.40–1.86)
Demandb Med 0.77 (0.28–2.09) 0.93 (0.43–2.03) 0.58 (0.33–1.00) 0.86 (0.53–1.38)
High 1.16 (0.48–2.84) 2.14 (1.09–4.21) 0.50 (0.29–0.88) 0.77 (0.47–1.27)
Latitudec Low 0.97 (0.33–2.91) 0.86 (0.45–1.65) 2.01 (1.06–3.79) 1.06 (0.65–1.73)
Med 2.15 (0.92–5.02) 0.71 (0.36–1.40) 2.05 (1.13–3.71) 1.04 (0.64–1.68)
Supportd Low 0.66 (0.25–1.76) 1.32 (0.68–2.56) 1.96 (1.12–3.44) 1.02 (0.64–1.64)
Med 1.04 (0.46–2.35) 1.25 (0.65–2.40) 1.36 (0.71–2.61) 0.99 (0.60–1.63)
Feel very insecure/ insecure with job at 42e 0.27 (0.04–2.08) 0.88 (0.40–1.92) 2.27 (1.41–3.67) 1.12 (0.64–1.95)
a: vs low job strain
b: 1 = medium demand 2 = high demand vs low demand
c: 1 = low latitude 2 = medium latitude vs high latitude
d: 1 = low support, 2 = medium support vs high support
e: vs secure/very secure.
p <  0.05, 0.01, 0.001
https://doi.org/10.1371/journal.pone.0195495.t003
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increased risk of permanent sickness, measured in other studies as being on disability benefits
[17–19,27,43]. We did find that high levels of demands predicted increased risk of permanent
sickness, as in other studies, in which permanent sickness was measured by disability pension
[20,21]. It is interesting that high demands were associated with both reduced risk of unem-
ployment and increased risk of permanent sickness. This may be due to the measurement of
self-reported demands. In Samuelsson et al’s study objectively measured demands derived
from a job exposure matrix were related to increased risk of disability pension for psychiatric
disorders [21]. These analyses carried out in a twin sample were able to rule out the effect of
familial factors (e.g. shared social status) on these associations. This study, which supports our
findings, seems to be strong evidence for an effect of demands on increasing the risk of perma-
nent sickness. On the other hand, our association between high demands and reduced unem-
ployment may be because our demands questions are partly measuring ‘challenge stressors’
which have been consistently associated with labour force retention rather than ‘hindrance
stressors’ which are more like the conventional definition of demands and are related to
decreased job satisfaction and increased job turnover [20, 44].
Almost by definition job insecurity predicts unemployment [45] and is seen as ‘the most
extreme stage of job instability’ [46] and this may be especially the case for older people at a
time of economic recession. Less advantaged socioeconomic status is also a risk factor for
unemployment in other studies [24]. In the United Kingdom one million people aged 50–64
years have been estimated to have left the workforce involuntarily between 2006 and 2014 and
26% of those currently jobless in this age group would like to be working [37]. Of the unem-
ployed population over 50 years in the UK, 46.6% have been out of work for 12 months or
more. Unemployment rates in this age group tend to be higher among women, as we found
too. Unemployment at age 50 may mean restricted opportunities for re-employment in many
occupations. There may also be an effect of the ‘discouraged workers’ concept where people
perceive that it is no longer worth looking for work which could be influenced by previous
experience of working conditions.
Strengths and limitations
The study limitations include the relatively brief measures of work characteristics at age 45
years, at a single wave of data collection, and a lack of detail on the work outcomes provided
by self-report at 50 years. The cohort structure of the sample means that there is no variation
in period of exposure but the cohort structure is also a strength as it provides longitudinal risk
factor and health data from across the lifecourse in a large sample undergoing work transitions
at age 50 years which is not confounded by age. Due to attrition across the lifecourse the sam-
ple is no longer as representative of the general population and may have lost some socially dis-
advantaged participants., Employment rates in this cohort were comparable with
contemporary national data. Having only small numbers of employees at 45 years who retired
at the age of 50 years was also a limitation.
Conclusions
Adverse psychosocial working conditions and job insecurity at 45 years predict unemployment
by age 50 years. High job demands are associated with permanent sickness at 50 years; this
may be accounted for by an association with adulthood psychological distress. Early exit from
the workforce may lead to financial difficulties in old age because of lack of pension. Improve-
ments to psychosocial working conditions in midlife may help to retain employees beyond the
age of 50 years in the workforce through reducing unemployment. Employers should be more
open to valuing older worker’s skills and experience [37].
Psychosocial stressors and work exit
PLOS ONE | https://doi.org/10.1371/journal.pone.0195495 April 5, 2018 8 / 11
Acknowledgments
We thank the data providers: Centre for Longitudinal Studies, Institute of Education and
National Birthday Trust Fund, National Children’s Bureau, City University Social Statistics
Research Unit (original data producers).
Author Contributions
Conceptualization: Stephen A. Stansfeld, Ewan Carr, Melanie Smuk, Charlotte Clark.
Formal analysis: Melanie Smuk.
Funding acquisition: Stephen A. Stansfeld.
Methodology: Stephen A. Stansfeld.
Project administration: Stephen A. Stansfeld.
Supervision: Jenny Head.
Writing – original draft: Stephen A. Stansfeld.
Writing – review & editing: Stephen A. Stansfeld, Ewan Carr, Melanie Smuk, Charlotte Clark,
Emily Murray, Nicola Shelton, Jenny Head.
References
1. Blekesaune M, Solem PE. Working Conditions and Early Retirement: A Prospective Study of Retire-
ment Behavior. Research on Aging. 2005; 27: 3–30.
2. Robroek SJW, Schuring M, Croezen S, Stattin M, Burdorf A. Poor health, unhealthy behaviors, and
unfavorable work characteristics influence pathways of exit from paid employment among older workers
in Europe: a four year follow-up study. Scand JWork, Environ Health. 2013; 39: 125–33.
3. Clausen T, Tufte P, Borg V. Why are they leaving? Causes of actual turnover in the Danish eldercare
services. J Nurs Manag. 2014; 22: 583–92. https://doi.org/10.1111/j.1365-2834.2012.01484.x PMID:
25041799
4. de Wind A, Geuskens GA, Ybema JF, Blatter BM, Burdorf A, Bongers PM, et al. Health, job characteris-
tics, skills, and social and financial factors in relation to early retirement—results from a longitudinal
study in the Netherlands. Scand J Work Environ Health. 2014; 40(2): 186–94. https://doi.org/10.5271/
sjweh.3393 PMID: 24132500
5. Virtanen M, Oksanen T, Batty GD, Ala-Mursula L, Salo P, Elovainio M, et al. Extending employment
beyond the pensionable age: A cohort study of the influence of chronic diseases, health risk factors,
and working conditions. PLoS ONE. 2014; 9(2).
6. Kubicek B, Korunka C, Hoonakker P, Raymo JM. Work and family characteristics as predictors of early
retirement in married men and women. Research on Aging. 2010; 32:467–98. https://doi.org/10.1177/
0164027510364120 PMID: 21430790
7. Jensen LD, Ryom PK, Christensen MV, Andersen JH. Differences in risk factors for voluntary early
retirement and disability pension: a 15-year follow-up in a cohort of nurses’ aides. BMJ Open. 2012; 2
(6).
8. Oude Hengel KM, Blatter BM, Geuskens GA, Koppes LL, Bongers PM. Factors associated with the abil-
ity and willingness to continue working until the age of 65 in construction workers. Int Arch Occup Envi-
ron Health. 2012; 85:783–90. https://doi.org/10.1007/s00420-011-0719-3 PMID: 22109674
9. Mein G, Martikainen P, Stansfeld SA, Brunner EJ, Fuhrer R, Marmot MG. Predictors of early retirement
in British civil servants. Age Ageing. 2000; 29:529–36. PMID: 11191246
10. Henkens K, Tazelaar F. Explaining retirement decisions of civil servants in the Netherlands: Intentions,
behavior, and the discrepancy between the two. Research on Aging. 1997; 19:139–73.
11. Lund T, Villadsen E. Who retires early and why? Determinants of early retirement pension among Dan-
ish employees 57–62 years. Eur JAgeing. 2005; 2:275–80.
12. Head J, Kivima¨ki M, Martikainen P, Vahtera J, Ferrie JE, Marmot MG. Influence of change in psychoso-
cial work characteristics on sickness absence: The Whitehall II Study. J Epidemiol Community Health.
2006; 60: 55–61. https://doi.org/10.1136/jech.2005.038752 PMID: 16361455
Psychosocial stressors and work exit
PLOS ONE | https://doi.org/10.1371/journal.pone.0195495 April 5, 2018 9 / 11
13. Lund T, Labiola M, Christensen KB, Bltmann U, Villadsen E, Burr H. Psychosocial work environment
exposures as risk factors for long-term sickness absence among Danish employees: results from
DWECS/DREAM. J Occup Environ Med. 2005; 47: 1141–7. PMID: 16282875
14. Vaez M, Rylander G, Nygren A, Asberg M, Alexanderson K. Sickness absence and disability pension in
a cohort of employees initially on long-term sick leave due to psychiatric disorders in Sweden. Soc Psy-
chiatry Psychiatr Epidemiol. 2007; 42: 381–8. https://doi.org/10.1007/s00127-007-0189-9 PMID:
17450454
15. Roelen CA, Koopmans PC, Schreuder JA, Anema JR, van der Beek AJ. The history of registered sick-
ness absence predicts future sickness absence. Occup Med (Lond). 2011; 61: 96–101.
16. Hensing G, Alexanderson K, Akerlind I, Bjurulf P. Sick-leave due to minor psychiatric morbidity: role of
sex integration. Soc Psychiatry Psychiatr Epidemiol. 1995; 30: 39–43. PMID: 7892617
17. Claussen B, Dalgard OS. Disability pensioning: the gender divide can be explained by occupation,
income, mental distress and health. Scand J Public Health. 2009; 37: 590–7. https://doi.org/10.1177/
1403494809105795 PMID: 19535405
18. Lahelma E, Laaksonen M, Lalluka T, Martikainen P, Pietila¨inen O, Saastamoinen P, et al. Working con-
ditions as risk factors for disability retirement: a longitudinal register linkage study. BMC Public Health.
2012; 12: 309. https://doi.org/10.1186/1471-2458-12-309 PMID: 22537302
19. Christensen KB, Feveile H, Labriola M, Lund T. The impact of psychosocial work environment factors
on the risk of disability pension in Denmark. Eur JPublic Health. 2008; 18: 235–237.
20. Clausen T, Burr H, Borg V. Do psychosocial work conditions predict risk of disability pensioning? An
analysis of register-based outcomes using pooled data on 40,554 observations. Scan J Public Health.
2014; 42: 377–384.
21. Samuelsson Å, Ropponen A, Alexanderson K, Svedberg P. Psychosocial working conditions, occupa-
tional groups, and risk of disability pension due to mental diagnoses: a cohort study of 43,000 Swedish
twins. Scand J Work Environ Health. 2013 Jul; 39(4): 351–60. https://doi.org/10.5271/sjweh.3338
PMID: 23248027
22. Michie S, Williams S. Reducing work related psychological ill health and sickness absence: a systematic
literature review. Occup Environ Med. 2003; 60:3–9. https://doi.org/10.1136/oem.60.1.3 PMID:
12499449
23. Albertsen K, Lund T, Christensen KB, Kristensen TS, Villadsen E. Predictors of disability pension over a
10-year period for men and women. Scan J Public Health. 2007; 35: 75–85.
24. Robroek SJW, Rongen A, Arts CH, Otten FWH, Burdorf A, Schuring M. Educational inequalities in exit
from paid employment among Dutch workers: the influence of health, lifestyle and work. PLoS ONE.
2015; 10: e0134867. https://doi.org/10.1371/journal.pone.0134867 PMID: 26252013
25. Liira J, and Leino-Arjas P. Predictors and consequences of unemployment in construction and forest
work during a 5-year follow-up. Scand J Work Environ Health. 1999; 25:42–9. PMID: 10204670
26. Thielen K, Nygaard E, Andersen I, Diderichsen F. Employment consequences of depressive symptoms
and work demands individually and combined. Eur J Public Health. 2014; 24: 34–9. https://doi.org/10.
1093/eurpub/ckt011 PMID: 23377143
27. Leijten FR, de Wind A, van den Heuvel SG, Ybema JF, van der Beek AJ, Robroek SJ, et al. The influ-
ence of chronic health problems and work-related factors on loss of paid employment among older
workers. J Epidemiol Community Health. 2015; 69: 1058–65. https://doi.org/10.1136/jech-2015-
205719 PMID: 26112957
28. Power C, Elliott J. Cohort profile: 1958 British birth cohort (National Child Development Study). Int J Epi-
demiol. 2006; 35: 34–41. https://doi.org/10.1093/ije/dyi183 PMID: 16155052
29. Karasek RA. Job Demands, Job Decision Latitude, and Mental Strain: Implications for Job Redesign.
Adm Sci Q. 1979; 24: 285–309.
30. Johnson JV, Hall EM. Job strain, workplace social support, and cardiovascular disease: a cross-sec-
tional study of a random sample of the Swedish working population. Am J Public Health. 1988: 78:
1336–42. PMID: 3421392
31. North FM, Syme SL, Feeney A, Shipley M, Marmot M. Psychosocial work environment and sickness
absence among British civil servants: the Whitehall II study. Am J Public Health. 1996; 86: 332–40.
PMID: 8604757
32. Ferrie JE, Shipley MJ, Newman K, Stansfeld SA, Marmot M. Self-reported job insecurity and health in
the Whitehall II Study: potential explanations of the relationship. Soc Sci Med. 2005; 60: 1593–1602.
https://doi.org/10.1016/j.socscimed.2004.08.006 PMID: 15652690
33. Rubin D. B. Multiple imputation for Nonresponse in Surveys. J.Wiley & Sons: New York, 1987).
34. Meng X.-L. Multiple-imputation inferences with uncongenial sources of input (with discussion). Stat Sci.
1994; 9: 538–573.
Psychosocial stressors and work exit
PLOS ONE | https://doi.org/10.1371/journal.pone.0195495 April 5, 2018 10 / 11
35. Power C, Matthews S. Origins of health inequalities in a national population sample. Lancet. 1997; 350:
1584–9. https://doi.org/10.1016/S0140-6736(97)07474-6 PMID: 9393337
36. Van Solinge H, Henkens K. Work-related factors as predictors in the retirement decision-making pro-
cess of older workers in the Netherlands. Aging Soc. 2014; 34: 1551–1574.
37. Prime. The Missing Million. Illuminating the employment challenges of the over 50s. London: Prime,
ILC-UK; 2014.
38. Henkens K, Sprengers M, Tazelaar F. Unemployment and the older worker in the Netherlands: re-entry
into the labour force or resignation. Aging Soc. 1996; 16: 561–78.
39. Stansfeld SA, Clark C, Caldwell T, Rodgers B, Power C. Psychosocial work characteristics and anxiety
and depressive disorders in midlife: the effects of prior psychological distress. Occup Environ Med.
2008 Sep; 65:634–42. https://doi.org/10.1136/oem.2007.036640 PMID: 18388115
40. Henderson M, Hotopf M, Leon DA. Childhood temperament and long-term sickness absence in adult
life. Br J Psychiatry. 2009; 194: 220–3. https://doi.org/10.1192/bjp.bp.107.044271 PMID: 19252149
41. van den Berg T, Schuring M, Avendano M, Mackenbach J, Burdorf A. The impact of ill health on exit
from paid employment in Europe among older workers. Occup Environ Med. 2010; 67: 845–852.
https://doi.org/10.1136/oem.2009.051730 PMID: 20798020
42. Hintsa T, Kouvonen A, McCann M, et al. Higher effort-reward imbalance and lower job control predict
exit from the labour market at the age of 61 years or younger: evidence from the English Longitudinal
Study of Ageing. J Epidemiol Community Health. 2015; 69:543–9. https://doi.org/10.1136/jech-2014-
205148 PMID: 25631860
43. Crimmins EM, Hayward MD. Workplace characteristics and work disability onset for men and women.
Soz Praventivmed. 2004; 49:122–31. PMID: 15150864
44. Podsakoff NP, LePine JA, LePine MA. Differential challenge stressor-hindrance stressor relationships
with job attitudes, turnover intentions, turnover, and withdrawal behavior: a meta-analysis. J Appl Psy-
chol. 2007; 92(2): 438–54. https://doi.org/10.1037/0021-9010.92.2.438 PMID: 17371090
45. Ferrie JE, Martikainen P, Shipley MJ, Marmot MG, Stansfeld SA, Smith GD. Employment status and
health after privatisation in white collar civil servants: prospective cohort study. BMJ. 2001; 322: 647–
51. PMID: 11250849
46. Muntaner C, Solar O, Vanroelen C, Martinez JM, Vergara M, Santana V, et al. Unemployment, informal
work, precarious employment, child labor, slavery and health inequalities: pathways and mechanisms.
Int J Health Services. 2010; 40: 281–295.
Psychosocial stressors and work exit
PLOS ONE | https://doi.org/10.1371/journal.pone.0195495 April 5, 2018 11 / 11
